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Remarks 



Claims 1, 4, 6-10, 17 and 21 were rejected under 35 U.6.C. 
§103 (a) as being unpatentable over Sumiyoshi et al . (JP 2002- 
23156) in view of Moon (US 6,778,238). EP 1312972 is the EP 
equivalent of JP 2002-23156. Claim 2 was rejected under 35 
U s C §103 (a) as being unpatentable over Sumiyoshi et al. (JP 
2002-23156) in view of Moon (US 6,778,238) and Nakamura et al. 
(US 5,508,831). Claim 11 was rejected under 35 U.S.C. 1103(a) 
as being unpatentable over Sumiyoshi et al- (JP 2002-23156) in 
view of Moon (US 6,778,238) and Yamahara et al - (US 

5 5 06,706). Claim 12 was rejected under 35 U.S.C §103 (a) as 
being unpatentable over Sumiyoshi et al. (JP 2002-23156) in 
view of Moon (US 6,778,238) and Cornelissen et al. (US 

6 437 900)- Claim 20 was rejected under 35 U.S.C. 8103(a) as 
be in 9 ' unpatentable over Sumiyoshi et al. (JP 2002-23156) in 
vi ew of Moon (US 6,778,238) and Beiswenger et al. 
4,958,911). The examiner is requested to reconsider these 
rejections- 

Enclosed is an English language translation of Sumiyoshi et 
al. (JP 2002-23156) . 

Claim 2 has been cancelled without prejudice and its features 
have been added to claim 1. 

sumiyoshi discloses a liquid crystal display device that 
contains an LCD layer 1 and a three layer staked holographs 
polymer dispersed liquid crystal (HPDLC) 17. Transparent 
el ectrodes are positioned above and below the LCD layer 1 (not 
shown in figures, . Transparent electrodes 2 6 are pos^oned 
above and below HPDLC 17. 
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Sumiyoshi discloses that LCD 1 has its own pair of electrodes 
and HPDLC 17 has its own pair of electrodes 26. Sumiyoshi 
discloses that each of the LCD layer 1 and the HPDLC layer 17 
is individually controlled by their own respective pairs of 
electrodes. Therefore, there is no disclosure in Sumiyoshi of 
a liquid crystal layer and a switchable optical layer sharing 
an electrode as in claim 1. 

Claim 1 is, therefore, novel over Sumiyoshi. Claim 21 is 
novel over Sumiyoshi for similar reasons to those set out for 
claim 1, 

There would be no motivation to modify Sumiyoshi to provide an 
electrode that is shared by the switchable optical layer and 
the liquid crystal layer. Sumiyoshi teaches that the 
reflectance of the three-layer stacked HPDLC layer 17 is high 
when voltage is not applied. In this embodiment of Sumiyoshi, 
display operation is enabled by supplying a voltage to only 
liquid crystal layer 1 without supplying voltage to three- 
layer stacked HPDLC layer 17. Extra power is not needed 
during reflective display. Sumiyoshi teaches that the LCD 
layer and the HPDLC layer are controlled separately by their 
individual pairs of electrodes. It would not be possible to 
modify Sumiyoshi to have an electrode shared by the LCD layer 
and the HPDLC layer because Sumiyoshi would then not operate 
in the manner described, as it would not be possible to supply 
voltage to the LCD layer without also supplying voltage to the 
HPDLC layer- 

Moon discloses a reflective liquid crystal display device that 
contains a liquid crystal layer 130, a common electrode 156 
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beneath the liquid crystal layer, pixel electrodes 112 
positioned above the liquid crystal layer and reflective 
cholesteric liquid crystal (CLC) filter layer 152 positioned 
beneath the liquid crystal layer and the electrodes . 

Moon does not .disclose the claimed switchable optical layer. 
Moon also fails to disclose an electrode shared by a liquid 
crystal layer and a switchable optical layer. 

There would be no motivation to combine the teachings of 
Sumiyoshi and Moon, because Moon is only related to a 
reflective liquid crystal display device and is not related to 
having a layer that is switchable between transparent and 
reflective states. 

Ag Moon fails to rectify the deficiencies of Sumiyoshi, even 
if the documents were combined, the combination would still 
not fall within the scope of the claimed invention. 

in the office action, the examiner has rejected claim 2 by 
alleging that it is obvious in view of Sumiyoshi, Moon and US 
5 508,831 (Nakamura). The Examiner alleges that Nakamura 
discloses an electrode that is shared by the liquid crystal 
layer and the switchable optical layer. 

Nakamura discloses a liquid crystal display panel that has a 
liquid crystal layer 14 arranged between a pair of glass 
plates and a colour filter arranged on one of the plates. 

Nakamura discloses a liquid crystal layer 14 that has a fist 
layer 18 and a second layer 20 and electrodes that are shared 
between the first and second layers. Nakamura does not 
disclose the claimed switchable optical layer. Nakamura also 
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does not disclose an electrode that is shared by a switchable 
optical layer and a liquid crystal layer. 

There would be no motivation to combine the teachings of 
Sumiyoshi and Nakamura, because Nakamura is related improving 
the contrast and number of colours that can be displayed. 
Nakamura is not related to providing a liquid crystal display 
that can operate in both transmissive and reflective modes. 

As Nakamur* fails to rectify the deficiencies of Sumiyoshi, 
even if the documents were combined, the combination would 
still not fall within the scope of the claimed invention. 

Embodiments of the present invention as defined by the 
independent claims are, therefore, non-obvious in view of the 
prior art. 

For all of the foregoing reasons, it is respectfully submitted 
that all of the claims now present in the application are 
clearly novel and patentable over the prior art of record. 
Accordingly, favorable reconsideration and allowance is 
respectfully requested. Should any unresolved issue remain, 
the examiner is invited to call applicant's attorney at the 
telephone number indicated below. 



9 
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Respectfully submitted, 



y 

Mark F . Harrington^ (Reg. No. 31,686) Date 



Customer No. : 29683 
Harrington & Smith, LLP 
4 Research Drive 
Shelton, CT 06484-6212 
203-925-9400 
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(54) LIQUID CRYSTAL DISPLAY DEVICE 

PROaSlTO BE SOLVED: To realize a full color reflective display and 
a full color transmissive display without lowering reflectance and 
transmittance by using Bragg reflection. 
SOLUTION: The liquid crystal display device is provided wrth: a first 
polarizing plate 16a; a color filter layer 6 formed with a color filter 
substrate 15 disposed on the upper layer side; a liquid crystal layeM 
formed on a glass 18, a second polarizing plate 16b; a laminated HPDLC 
(holographic polymer dispersed liquid crystal) 17 consisting of three 
layers which is a reflection structure layer whose reflectance can be 
electrically switched and which is disposed on the lower layer side than 
the liquid crystal layer 1 ; and a backlight unit 3 as the lowermost layer. 
The individual layers of the laminated HPDLC 17 consisting of the three 
layers are composed of liquid drop layers of the liquid crystal and 

polymer layers and reflect blue, layers results in variation of the 

VoKage applied in the individual layers. A transparent state is 

coincide with each other. 




16a SrlwttUME. 
15 aM^Mftti 
6 *Cf-7*Jl<*fi 

•IB tf'JX 

17 ssift* HPDLC 
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(P,i002 7 023l56A [DETAILED DESCRIPTION] 
* NOTICES * 

jpo and MCiPI are not responsible for any 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated, 
* » : a **,*~At< qt» nrvt- translated. 



3 Jh the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

gSSdof the Invention] This invention relates to the liquid crystal display which displays information. 

10002) . . M M crvstal display i s widely used for a portable way for a low power. 

[Description of the Prior Art] A reflective mold ^ j^™J"£^^ full color has come to be developed. 
Specially, the reflective mold liquid ^^^e^ S ffi^t, under outdoor snnlight, it is 

quality like a transparency mold Uquid c^ ^ 

[0004] So, in the bright environment, it ^.^^ ^ d2k SS^mem. A transflective LCD can be mentioned as tins 
displayed by the addition Ughtsource is ^^^^^SS^^SLd^ Ught is reflected However, for 
example. This transflective LCD makes a trans flecttves^ stteMUJ »™ of reflection factors, it is dark at the 
3e by the display by the ^^^J^ display. 
cirae of a reflective display, and transparency - the switchabie liquid crystal 

[0005] as what conquers the above nS^ystai displaywhich has a hologram reflecting layer 

display is SSlS X holog\Se^ting layer 528 which is a volume hologram is 

5i£5£^^ modulation, and if this modulation period 

[0006] This volume hologram is thesttucture J ™™ ^^T^j ^ md h ^ reflect strongly the light of 
is visible wavelength extent, the ^^^^ff^^^r^nic form which shows this relation to 
wavelength with a certain incident angle in aspecific toM l» [^ e n by n/lambda. Here, lambda is the wavelength 

of incident light and n is the average i^™"*" ^enmSl vector 529 and reciprocal vectors 531 are arranged 
from a core to a circle top to this circle. The incident wave JJJJJg^^^ iixecXio * of a refra ction modulation of 
tike teingi4 (a). Here, reciprocal vectors 53 1 ^defined anotne ™ modulation period. In drawjagM (a), 

the direedon and me magmmde of a vector ^ 

the outgoing radiation wave number "^^^^S^eSia^^ outg ohig radiation wave number vector 530. 
reciprocal vectors 53 1 . Ught is ^^'^^^7^^ SS* «4 503 does not use at the time of a reflective 
[0007] Next, dr^ngj^ (b) explains ^ 

display, but displays on it only by incident light. The mcident P If ^ ^ A vector? of me 

crystal layer 501, and incidence is earned out ^^^S^SSSSti^ reflection only of the specific 
hologram reflecting layer 528 are arranged as shown m W ^ ^faction was 

wSengtb will be'earried out in the direction^ ^^^g^StS^iSi^ Light other than this 

__8/5/0€ 
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hange display will be attained. 
pt^s)tobe Solved 

lb0 ve, it has the problem that the foreground cole jr. * *J™ f * TiL^olf^Z oW^nly the light of 
he time of a transparency display. Thai is as sh ^f^^rea^ SySSSiSLttic specification is possible at 
he specific wavelength decided by the hologram J^^For ^"^^iT^ Aown in SnriMtM (c), Bragg 
he toe of a reflective display nrtm £2^32 ^toto^S ttUSbo contributed to 
•eflection of the specific wavelength of] ^^^^^^^Jaa is me same as the wavelength of the 
* transparency mold display. Tins £ SS^SSit is green at the time of a reflective display 

r^s^ 

^.M^v^^ 

full color. „ . ^^i:™^™^ Hi™^ 

invention is charao**^ ^^ f ^.S^^rS2lSS«^^to «« «*ctabl. liqdd 
which the reflMnonfiuttorof each o^ 

two or more reflective sections in ^ &e . hqma P^XStver bv Bragg reflection rather than a liquid crystal layer, 
reflects only the light of a specific ^b»dm jjjj^gj SHSE a transflective side in using Bragg 
namely, reflection and transparency brighter than the ^ md _^^P ,a ^ ^ e lieht of a specific frequency band is 
reflection - itbecomes a switchable liquid £y«d ^^^SS^S'SS^ SU color display 

reflective section. ■ enriR t«te which Dinches the liquid crystal layer of the liquid crystal display 

Uqnid costal tajw « •» <W« ^^L^SS dtoto "hftfSeSS U obtained in the thing of to. 
color filter layer, for example, 1st color filter layer. . f . reflective section may be carried out in the 

abbreviation rectangular cross m the direction of a £™ since a m J ]0T display is attained without 

containing the drop of cholesteric liquid crystal. 

8/5/06 
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iquid crystal layer at the upper m«. M ^fiK^e, such a S STN LCD other than 
0021 ] Moreover, you may have the compensating P** ™ ™ ^ 2nd poizing plate at the upper layer 

^afionge S t»^ 

crystal display of this Sf^^^^^SSl^ is formed in the maximum upper layer. Formed the color 
0024] As for the liquid crystal display 1st f?^™Xte 16a as an upper layer side. The color filter layer 6 which 
hlter substrate 15 in the lower layer °7 s ^ zm ^/tnd B^S^ ^respectively The liquid crystal layer 1 which 
consists of a filter which penetrates only R (red) £ g™"^ d ^ J formed on glass 18 the three-layer 

furthermore projects on the lower layer ofteoota JJ^JJJ* IJSfftfa the lower layer of me liquid crystal layer 1, 
laminating HPDLC17 where a ^ 10 \ fect ^ t h r ^™ ecdon electrically in a lower layer, the 2nd lower layer, 
i.e., the lower layer of glass 18, and has J^^^J^^SS^havfag the back light unit 3 which is the 

****** ii qu id crystal, and OCB liquid crystal, may w uow w n evnlained 

0027 Fust, the orientation film u S?£2 r "SSS 15 whSae a transparent electrode. In addition, to 

electrode, apd the color filter layer o and the color ^^^T^l^Sn processing la perfcmted on the 
transparent electrode on bo* substrates ta not tllnattaWtn diaa^l . men, on n ^ ^ v ^ fce 

orientation film and ^^^"^'^"SSp^cultily. Then, a nemado liquid ctystal la 
eU^.n^^'^^nraKe^oa^ 

Soon thatfte reflection W controllable reflection 

crystal drop layer 10 which SdnVbt Z^uZ^^ indexes of the ttqnid crystal drop layer 10 

Mcromolecttle layer 1 1 canted out the j«™ms £ °^ OT atively reflected in the wavelength decided a shift 
and the maetomolecule layer 11 ^^f^^lXricri^^ . 
-riod as shown in taka (a). Oo the other hand, tf * electa* ^"J 1 chmgM) afernaUve reflection can be 
Linated-strnctur. layer 9. the refraohve md « ?St7fa>n, L back Hgit unit 3 can be made to penetrate 

iy „ 8/5/06 
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V t"StSu *^ 1 1999 Moreover Tf 1 laminating cholesteric-liquid-crystal layer 8 which earned out the 

cholesteric-liqeid-crysral top 13 which »m. 8 u of **^^*^^^rfjSck light light 5 of it will 

and the detail of aructa* are e^lataed .km tasks* j^iSftfrrKtore of liquid crystal and the photosensitive matter, 
KSSr^aTffi 

transparent electrode. dichotomized, and both beams of light are made to cross in 

alternatively in me field where laser remforcement is strong as a result of ™™^ nJi|rtf of a 

alternatively. In case photo-cunng is earned our, m ™^ " ^notation or reo\iced pressure. The laminating period of 
carries out in the environment under nitrogen 'S^^? w^CESSSSSJrf » taw beam. Then, if liquid 
this shift laminated structure can be decided on the ^^^^^X a decussation angle are changed 
crystal and a photoresist matter mixolimmon axe formed J^g^^^J ^ bilayer from wh ich a shift 
and exposed on me HPDLC layer 22 which ftuoaft* (c) WtotaJ ^^^^Sc lS?l 7 which consists of 
laminating period differs can be obtained. It can J^XSti^ above, for 

HPDLC23 for blue which reflects blue as repeats! ^MOb^ ^SSSSch««I and HPDLC25 for red which 
example, shows a HPDLC layer to dra^I , WD^J^SSSfiSS 26*2 UamSating top face as built-up 
reflect In addition, if light carries out incidence of foe .^^^^^^^"d HPDLC25 for red, 
.equenceinthiscasemfoecaseoffoj^ 

. .. 8/5/06 
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iifference supply only in the liquid crystal layer t, without carrying out electrical-potential-difference supply 
^S^ffiroLC layer 17 For this reason, at the time of a reflective display, it is not awompamed by e^ssrve 
S^SSS^fSS^ will be obtained, if an electrical potential difference fa supphed to toWUf 
iay« 22wnkh carried out the limiting, it changes into a transparence condition and the back light unit 3 is made to turn 

"00391 As explained above, *xa^*tt»mM<^*W«™<9^ A ^ tffZT ^ela^r 
-olor ^narency display can be performed for a full color reflective display in a dark environment by forming the layer 

th'liquid crystal polymer which used Bragg reflection as a reflective structure layer 2 

o^fito stTtraSllS, the color filter layer 106, the liquid crystal *0Uhel2^ 
^f Sn fiSi-ized glass, and the 2nd polarizing plate 1 16b, and having the back light unit 103 m the lowest layer 

Si* opeStion gestalt in that the laminating of thin film-ized glass 127 and the three-layer laimnatmg HPDLC1 17 xs 

Sc^UQWD CRYSTALS, 1999.vol.26, No.l 1. 1573-1578) to ^alvsis OBU ogemun mode, OBO 
ISSw^tt^ SSSSrf*. H^d c^tal display of toU opcnaton p*t b qtW 

polaSSg plate 1 1 6 is stuck on the inferior surface of tongue of the three more layer laminating HPDLC1 17. The back 
light unit 103 is arranged and it completes next. . 

^^."S-l — showing to. MM con^o. of . _■. of toe H,uid ' 

... , v 8/5/06 
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zystal display of this operation gestalt - dnjwjngg - moreover, the fundamental configuration of the liquid crystal 

iisplay of this operation gestalt is shown in drawing 10. , respectively. . . „- - 

■0050 1 The liquid crystal display of this operation gestalt has the composition of having the 1st potantng plMo21^fl» 
iolor filter aibSrate 215, 1« color filter layer 206a, the liquid crystal layer 201, the 218 or 3 layer laming HPDLC217 
rfelass the 2nd polarizing plate 1 16b, and 2nd color filter layer 206b, and havmg the back light urn 203 in the lowest 
%f^m^^lL^^ V ^, as shown in di^^ (a), fa ^dition, lite .1* ^colorfiUerlay^a 
Sna the thing which it comes to form in the color filter substrate 215, although it comes to also form 2nd color filter 
^206b k X color filter substrate, since it is easy, the color filter substrate of 2nd color filter layer 206b is not shown in 

^0511 As the liquid crystal display of this operation gestalt is shown in drawing 10 , it differs from the liquid crystal 
display of the 1st and 2nd operation gestalten in that 2nd color filter layer 206b is prepared m the lower layer from 
Seen 1 202 1 me back light unit 203 and the reflective structure layers 202 equivalent to the three-layer laminating 
HPDLC217 (ii, a reflective structure layer). In addition, about configurations other than ****, fundamentally, smoe it is 
the same as that of the 1st operation gestalt, explanation of a detail is omitted. 

raoSfto tte case of this operation gestalt, 1st color filter layer 206a and 2nd color filter layer 206b are arr^ged sc , tiiat 
each pixel may have consistency mutually. That is, it is arranged so that each color pixels A, B, and C of 1st color filter 
tew 206a and each color pixels A, B, and C of 2nd color filter layer 206b may cany out location adjustment mutually. 
£ bya^gSg, TSoL in drkwing 10 (b), the back light light 205 from the back light unit 203 which passed the 
Sb oSS filter layer 206b can P ass the pixel B of 1st color filter layer 206a at the tune of a transparency 
display- In addition, generally in the case of a full color display, it is common to choose A, B, and C each color as red (R), 

rOoSfS the way! generally, the permeability and color purity of a color filter are in reciprocity relation, me color filter 
of high permeability serves as low color purity, and the color filter of high color punty serves as low P^eabuity. Jn the 
case of me liquid crystal display which has one layer of color filter layers of such a property, in light, "^J™«» 
reflective display, the time of incidence and reflective display light penetrate a color filter layer twice, and transp^ncy 
displav light penetrates a color filter layer once at the time of a transparency display. For this reaso^ although a high 
Sction B ^oTlTobtained at the time of a reflective display when the color filter of high P^eabih* is used, at the time 
of a transparency display, color purity will become low. On the contrary, although color punty at the tune of a 
n-anCencvdSnlay can be made high when the color filter of low permeability is used, only a low reflection factor is 
lE3E%£ toofTreflStive Tb». it is difficult for a color filter to reconcile the high . reflerfmn f*£ * *e 

time of a reflective display, and the high color purity at the time of a transparency display with the configuration of only 

foSmth the configuration of this operation gestalt, as shown in drawin g 10 (a) at the time of a reflective display, 
Eve displa^ 3204a passes onl? 1st color filter layer 206a, and at the time of a transparency display as shown in 
SwXm ($R» back V light 205 passes two-layer [ of 2nd color filter layer 206b and 1st color filter layer 206* }• 
T?STas s^lor filteflayer 206a, at the time of a reflective display, ahigh reflection factor is obtained m me thing 
SS ftS high permeability by using the thing of me property of the low color punty m 
nigh peSiiuy as 2nd color filter layer 206b, and, for example, the property tiiat high color purity » obtamed can be 
Sven atthe time of a transparency display. In addition, desired pennearahty and color punty can be obtained by 
Sining y the reflection facto/of 1st color filter layer 206a and 2nd color filter layer 206b and the property of 

cor P ^^o7becomes possible to reconcile the high reflection factor at the time of a reflec ™> 
color purity at the time of a transparency display by high order origin compared w!th the liquid crystal display of the 

SSS^I^l^^W^ aSgement as it is more suitable than the three-layer laminating HPDLC217 
Sfth wSh Z Z SedTn a low layer, i.e. . drawing 9 , at the lower layer and, as for the configuration of the hqutd 
cryTtaTSla^ ofSs operation gestalt, glass 218 and 2nd polarizing plate 216b fimdamentally rndica ed to be to drawing 
0^-SneO (d) as a configuration of those other than drawing^ (a) from the reflective s^ctoe layer 202. 
MoVeoveS^Xoveremphasized that parallax is solved if the thin film-ized glass stated with the 2nd operation 

rowel M^xPlSefabove, according to the liquid crystal display of this operation gestalt, it compares with the , liquid 
crvstel £S 7St configuration using the color filter of one layer. It not only becomes possible to reconcile the high 
?Son1a?tor a rme time of a reflective display, and the high color purity at the time of a transparency display by high 
S?^£Xe layer which contains me liquid crystal or the tiquid crystal polymer which used Bragg re " * 
refloctive^ucture layer 202 like the 1st and 2nd operation gestalten by forming between the liquid crystal layer 201 and 
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he back light unit 203 In a bright environment, a full color transparency display can be performed for a full color 
reflective display in a dark environment. 

4th operation gestalt) next, the sectional side elevation showing the detaded configuration of an example of the liquid 
Crystal display of this operation gestalt - drawing 11 -- moreover, the fundamental configuration of the liquid crystal 
iisplay of this operation gestalt is shown in drawing 12 , respectively. 

0057] The liquid crystal display of this operation gestalt has the composition of having the back light unit 303 at order in 
he space division reflective structure layer 332 which has two or more fields which reflect only the light of the 
ivavelength range corresponding to each pixel of the 1st polarizing plate 316a, the color filter substrate 315, me color 
filter layer 306, the liquid crystal layer 301, glass 318, and the color filter layer 306, the 2nd polarizing plate the 316b, and 
lie lowest layer from the maximum upper layer, as shown in drawing 1 1 (a). 

"00581 That is as the liquid crystal display of this operation gestalt is shown in drawing Jl . the space division reflective 
structure layer 332 is formed in the lower layer from between [ 301 ] the back light unit 303 and the liquid crystal layers 
301 (i.e„ a liquid crystal layer). In addition, about configurations other than *•**, fundamentally, since it is the same as 
that of the 1st operation gestalt, explanation of a detail is omitted. 

[0059] As the space division reflective structure layer 332 is shown in drawing 12 (a), the field is spatially classified so 
that it may correspond to each pixels A, B, and C of the color filter layer 306, and each fields A, B, and C of the space 
division reflective structure layer 332 reflect only the light of the wavelength range corresponding to each pixels A, B, 
and C of the color filter layer 306. the case where a full color display is performed - each pixels A, B, and C of the color 
filter layer 306 - red (R) - green - each wavelength range of (G) and blue (B) is passed - as - choosing - this 
following - each fields A, B, and C of the space division reflective structure layer 332 — red (R) — green - it considers as 
(G) and a configuration which reflects the light of only each blue (B) wavelength range. That is, the space division 
reflective structure layer 332 has a property having the property of a color filter, and the property of a reflective structure 
layer Moreover this space division reflective structure layer 332 can also be changed into a transparence condition by 
controlling electrically. In addition, each field of the space division reflective structure layer 332 may be constituted using 
an above-mentioned HPDLC component or an above-mentioned cholesteric-liquid-crystal layer. 

[0060] In addition, it means being arranged by juxtaposition in the direction which carries out an abbreviation rectangular 
cross in the direction of a laminating in which the laminating of the liquid crystal layer 301 and the back light unit 303 is 
carried out to the space division reflective structure [ where each reflective section ( drawing 12 each fields A, B, and C of 
the space division reflective structure layer 332) is a reflective structure layer as being classified spatially ] layer 332 here. 

[0061] With the above structure, as shown in drawing 12 (a), at the time of a reflective display, an ambient light 304 
passes the color filter layer 306 and the liquid crystal layer 301, and reaches the space division reflective structure layer 
332 This space division reflective structure layer 332 reflects only the light of the wavelength range corresponding to a . 
color filter color At drawing.12 (a), only the light of the wavelength range corresponding to A of the color filter layer 306 
is reflected by A of the space division reflective structure layer 332. Reflective display light 304a passes the liquid crystal 
layer 301 and the color filter layer 306 after reflection. For this reason, light passes the color filter layer 306 twice at the 
time of a reflective display. However, the light of other wavelength ranges is not reflected from the space division 
reflective structure layer 332. For this reason, even if it uses the thing of low permeability for the color filter layer 306, 
color purity does not fall, without the color of other wavelength ranges carrying out color mixture. Moreover, if the space 
division reflective structure layer 332 is controlled electrically and it changes into a transparence condition, the back light 
light 305 from the back light unit 303 can perform a full color transparency display, as the space division reflective 
structure layer 332 is passed and it is shown in dtawjng_l2 (b). _ 
r00621 It may be suitable for the configuration of the liquid crystal display of this operation gestalt that the space division 
reflective structure layer 332 is fundamentally arranged from the liquid crystal layer 301 at the lower layer, and it may be 
arrangement as glass 31 8 and 2nd polarizing plate 3 16b indicated to be to drawjngdl (b) - djawingjl (c) as a 
configuration of those other than drawing 11 (a). Moreover, it cannot be overemphasized that parallax is solved if the thin 
film-ized glass stated with the 2nd operation gestalt is used similarly. 

r00631 Moreover, even if it is a configuration without the color filter layer 306 theoretically in the case of this operation 
gestalt, since the full color display is possible, the color filter layer 306 may be considered as the configuration prepared 
when color purity wants to improve more, or when the color purity of the space division reflective structure layer 332 

changes with angles of visibility. . . _ ^. .. , . . . , 

f0064] It not oidy becomes possible to reconcile the high reflection factor at the time of a reflective display, and the high 
color purity at the time of a transparency display by high order origin with the easy configuration which was used only as 
the one-layer color filter layer 306 by using the space division reflective structure layer 332 according to the liquid crystal 
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lisplay of this operation gestalt as explained above, but The layer which contains the liquid crystal or the liquid crystal 
wlytner which used Bragg reflection as a space division reflective structure layer 332 like the 1st thru/or 3rd operation 
>estalt by forming between the liquid crystal layer 301 and the back light unit 303 In a bright environment, a full color 
ransparency display can be performed for a foil color reflective display in a dark environment. 

0065] In the liquid crystal display of each above operation gestalt, a compensating plate is made a lower layer rather than 
be 1 st polarizing plate of the maximum upper layer, the kminating may be carried out to the upper layer rather than the j 
>nd polarizing plate and it may be further arranged iather than the reflective structure layer at the upper layer. By using a 
jompensating plate, it is possible to use display devices, such as STN LCD other than TN liquid crystal and birefringence 
iquid crystal, as a liquid crystal display component. 

0066] Moreover, the active-matrix drive of the liquid crystal layer of each operation gestalt may be carried out. It is 
possible for this to maintain a high contrast ratio at the time of reflection / transparency display in the case of large display 
;apacity. 
'00671 

^Effect of the Invention] Since the reflection factor of each reflective section has a switchable reflective structure layer 
slectrically including two or more reflective sections which reflect only the light of a specific frequency band by Bragg 
reflection in a lower layer rather than a liquid crystal layer, a full color reflective display can be used in a bright 
environment, and a back light unit can be used for this invention in a dark environment, and it can make a full color 
transparency display perform, as explained above. 



[Translation done.] 
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